Airway disruptions after blunt chest trauma are rare but potentially life-threatening, with an overall incidence of about 10,10 of all blunt chest trauma). The diagnosis of major airway disruption is not always straightforward and a high degree of clinical suspicion is necessary. It may present to anaesthetists as an airway emergency. We report a patient whose transected trachea was missed, despite seemingly "adequate" investigation. A Medline search of the last ten years did not reveal any similar cases.
CASE REPORT
A twenty-year-old congenitally deaf male was a driver involved in a motor vehicle accident. He was found pinned to the car's dashboard by the steering wheel and was wearing a lap-sash seat belt. The patient had no pre-existing medical problems and was not taking any medications at the time of his accident. He smoked twenty cigarettes a day.
He was taken by ambulance to a district general hospital. When he was admitted the patient was alert with a Glasgow Coma Score of 14. He had no respiratory distress and he was haemodynamically stable. His injuries included a fractured right clavicle, numerous abrasions, surgical emphysema of his anterior neck and left supraclavicular fossa and a tender left hypochondrium. Routine blood tests, urinalysis and ECG were normal. An erect chest X-ray demonstrated a fractured left clavicle and mediastinal emphysema.
The patient was transferred to our tertiary care institution for further investigation and management. CT scans of his cervical spine and abdomen were normal. A thoracic CT scan revealed air in the anterior chest wall, superior and anterior mediastinum. His right lower lobe was noted to be collapsed. The patient was observed in a high dependency ward overnight. It was assumed that the patient had had a bronchial tear which had partially sealed and it was elected to observe him.
Three days after admission the patient became febrile, developed a productive cough and his surgical emphysema was persisting. A fibreoptic bronchoscopy performed on day 4 of his admission, via a tracheal tube under general anaesthesia, revealed no bronchial tear. Mucus and blood were aspirated from the right lower lobe bronchus. Over the next three days the patient improved with chest physiotherapy and antibiotics. He was discharged on the seventh day after his injury.
The patient again presented to the original district general hospital three days later with inspiratory stridor.
Arterial blood gases on room air: pH 7.39, PO z 58 mmHg, PCO z 44 mmHg, base excess + 2.0 mmoLI-'. An erect chest X-ray revealed a small left pneumothorax and persisting mediastinal emphysema. A fibreoptic bronchoscopy performed under sedation demonstrated a right vocal cord palsy. It was impossible to pass the bronchoscope past the mid-trachea due to granulation tissue.
The patient was again transferred to our institution. Rigid bronchoscopy under general anaesthesia showed a mid tracheal stricture 2 to 3 cm below the sternal notch. This was the result of complete transection of the trachea, with 1.5 cm separation of the ends by granulation tissue. Surgical repair of the rupture was made difficult by the presence of exterior granulation around the divided tracheal ends and this tissue needed to be resected before end-to-end repair was accomplished using interrupted polypropylene sutures. This procedure was done without sternal splitting, using a neck incision and a sterile endotracheal tube in the lower end of the trachea. The patient was managed in intensive care postoperatively and made an uneventful recovery. He returned about six weeks later with stridor and further bronchoscopy revealed an infected stricture Anaesthesia and Intensive Care, Vol. 23, No. 2, April, 1995 with excessive granulations. A number of polypropylene sutures were removed and excessive granulation resected via the bronchoscope with excellent relief. Despite antibiotic therapy this procedure needed to be repeated three times before the patient was cured. He remained well without stridor five years postoperatively.
DISCUSSION
The clinical picture of tracheobronchial disruption is not a uniform one and typical clinical signs often occur without an airway lesion. However any patient subject to chest trauma and presenting with subcutaneous emphysema, pneumothorax, pneumomediastinum, haemoptysis or respiratory distress may have disruption of the airway. In one review of eleven such cases, all but one had evidence of extrapulmonary air leak on admission 2 • Tracheobronchial disruption secondary to trauma involves mainly young patients with compliant thoraces. Older patients with a rigid thorax are prone to rib fractures and severe injuries to the major internal organs.
The difficulty in diagnosis of airway disruption has been demonstrated in a number of studies 2 ,3. In one paper looking at eighteen airway disruptions secondary to trauma, diagnostic bronchoscopy was performed immediately in nine cases. There was a delay of two to three days in six patients and a longer delay (15th, 23rd and 25th days) in three cases 3 • At least two of these patients died from pneumonia, probably contributed to by the delay in diagnosis.
Chest X-ray signs consistent with tracheal rupture include pneumomediastinum, pneumothorax, subcutaneous emphysema and an overdistended tracheal tube cuff in a patient after tracheal intubation. In four cases an overdistended cuff preceded the pneumomediastinum by several hours 4 • In this case, even though the diagnosis of tracheobronchial disruption was entertained, its investigation was inadequate. In retrospect the initial bronchoscopy should have been performed without an endotracheal tube in situ. The tracheal disruption was proximal to the distal end of the tube, and consequently was missed. As it is of paramount importance that all the trachea below the larynx as well as the bronchial tree is visualised at bronchoscopy, investigation should include either flexible or rigid bronchoscopy. Nuclear magnetic resonance imaging may also be useful in suspected airway disruptions.
The difficulty in diagnosis in this case was further compounded by the patient's congenital deafness and resultant poor speech. He was by nature very compliant and agreeable. This led to some communication problems during his first admission. On subsequent close questioning, the patient admitted to difficulty breathing when turning his head to the side. When asked why he had not told the medical staff of this, he stated that he did not want to be "a bother" and that he had no breathing problems if he kept his head straight! Early diagnosis and repair of tracheal rupture is desirable in helping to prevent complications including tension pneumothorax, airway obstruction, chronic tracheal stenosis and pneumonia. Successful reanastomosis is possible even after a number of years of delayed diagnosis, although the functional derangements of the airway are not always reversible 5 • The anaesthetic management of repair of airway disruptions is often complicated. A number of techniques have been employed utilizing double-lumen tubes, bronchial blockers, bibronchial intubation6, high-frequency jet ventilation? and cardiopulmonary bypass 8 • The technique of choice in such cases depends on the correct diagnosis having been made, the patency of the airway, the anatomy of the airway disruption, the skill of the anaesthetist and the resources available. It is desirable that preparations are made for immediate repair following bronchoscopy as extubation of a patient with tracheobronchial disruption prior to an accurate diagnosis may result in immediate or delayed airway obstruction 9 • In conclusion we would like to support Kliems 5 who suggests that any patient with evidence of extrapulmonary air leak following trauma should have a bronchoscopy performed. Following our experience of this case we should add that any bronchoscopy performed to exclude tracheobronchial disruption must include adequate views of the larynx and upper trachea.
